Eicosapentaenoic acid reduces the pulmonary vein arrhythmias through nitric oxide.
Omega-3 polyunsaturated fatty acids can modulate cardiac electrophysiology and reduce the genesis of atrial fibrillation. This study investigates the potential mechanisms through which eicosapentaenoic acid (EPA) reduces pulmonary vein (PV) arrhythmogenesis. Conventional microelectrodes were used to record the action potentials (APs), before and after the EPA (0.1 μM and 1.0 μM) administration with and without the presence of a nitric oxide (NO) synthase inhibitor (L-NAME, 100 μM) in isolated rabbit PV tissue preparations. Furthermore, indo-1 fluorimetric ratio technique was used to evaluate intracellular calcium in isolated single PV cardiomyocytes with or without incubation of EPA (1.0 μM, 30 min). EPA concentration-dependently reduced the PV spontaneous beating rate (P<0.05). EPA (1.0 μM) also reduced the amplitude of delayed afterdepolarizations (P<0.05). EPA hyperpolarized the maximal diastolic potential (MDP), shortened AP duration, increased AP amplitude (APA), and reduced diastolic tension and contractility. However, EPA in the presence of L-NAME or omega-9 fatty acids (oleic acid, 1.0 μM) did not have any effect on PV spontaneous activity, AP morphology, or contractile force. A linear regression shows that the decrease in PV spontaneous beating rates induced by EPA correlated well with the changes of MDP, APA, diastolic tension, and contractile force of PVs. In addition, intracellular Ca(2+) transient and sarcoplasmic reticulum Ca(2+) content were significantly more decreased in the EPA-treated cardiomyocytes than in control PV cardiomyocytes as observed by indo-1 fluorescence. EPA reduces PV arrhythmogenesis through the mechanoelectrical feedback generated by NO production.